Both seasonal influenza vaccination and pneumococcal vaccination are recommended for elderly diabetics. The aim of the study was to determine the rate of seasonal influenza vaccination over the previous twelve months, pneumococcal vaccination over a lifetime, and to identify predictors which affect likelihood of vaccination.
Background
According to the International Diabetes Federation (IDF), in 2011 the prevalence of diabetes in Poland was 3.1 million (10.6% of adult population) [18] . Usually the end-stage complications of eye, neurorologic, kidney, and vascular disease are the major cause of death and suffering for people with diabetes. However, the morbidity and mortality associated with infectious diseases like influenza and pneumonia are also significant. Diabetes mellitus is an independent risk factor for developing respiratory tract infections due to some alterations in immunologic system like impaired leukocyte function, reduced phagocytic function of monocytes, poor antibody response, decreased CD4/ CD8 lymphocyte ratios [19] . The increased susceptibility of diabetic patients to respiratory tract infections is connected to poor glyceamic control, longer duration of diabetes, impaired lung function, microangiopathy in the lungs, increased risk of aspiration and coexisting morbidities [25] . The immunization against influenza and pneumococcal disease is important for prevention of chronic diseases like diabetes and decrease its associated morbidity and mortality. According to the Advisory Committee on Immunization Practices (ACIP), the American Diabetes Association (ADA) and Polish Diabetes Association vaccinating individuals at high risk just before the influenza season each year and the use of the pneumococcal vaccine at least once in a lifetime are the most effective measure in reducing the impact of influenza and pneumococcal disease [1, 2, 11, 13] . These guidelines recommend also the universal vaccination of the elderly.
Despite long-standing recommendations of pneumococcal and annual influenza vaccinations of adults with chronic diseases, immunization rates in these vulnerable populations are poor suggesting the need for more awareness of this problem [8, 9, 15] . The aims of the present study were to investigate the rates of pneumococcal and influenza vaccinations in elderly patients with diabetes and to identify predictors that may influence likelihood of vaccine uptake.
Materials and Methods
A survey was conducted among unselected 219 elders who attended to outpatient clinic belonged to the Department of Internal Medicine and Diabetology, University Hospital no 1 in Lodz, Poland. A detailed questionnaires and medical history were done over a period of 3 months after the influenza season of 2012/2013 had ended. The inclusion criteria were: diabetes type 2 diagnosed minimum 1 year earlier, age 65 and over and the exclusion criteria included patients with documented cognitive impairment, constant alcohol abuse. The first part of questionnaire consists of demographic and socio--economic questions included: age, gender, residence, education, marital status, smoking status, income, financial problems. The second part of questionnaire consists of detailed medical history of diabetes type 2 and include: diabetes duration, current treatment for diabetes and complications if present, family history of diabetes, co-morbid diseases of the patient (hyperlipidemia, hypertension, cardiovascular disease, lung disease, cancer, gastrointerstinal tract diseases) and their treatment. The third part comprises detailed questions about influenza and pneumococcal vaccinations including factors that could possibly influence last year influenza vaccine and ever in lifetime pneumococcal vaccine. This part of questionnaire consisted of questions on knowledge regarding influenza and pneumococcal disease, vaccine advisors and reasons for missing vaccinations. We also noted influenza-like illness over a past year and infections possibly due to Steptococcus pneumoniae over a past 5 years. All questions were based on international literature and potentially factors which can influence the rate of vaccination were included in questionnaire [3, 12, 16, 29] . We also used medical history data and available blood test results from our outpatient's clinic documents.
statistical analysis
The descriptive statistics for the categorical variables were tested using the Chi-square, and the continuous variables using the Student's t or the Mann Whitney--U tests whenever applicable. Two multivariate logistic regression models were generated to identify the influential factors on the uptake of influenza in last year or pneumococcal vaccines ever in lifetime. The dependent factors were set as receiving the influenza during last year or pneumococcal vaccine ever in lifetime. The univariate analysis included the variables that were found to be significant in the models. The independent variables entered in the model at step one were: gender, age, residence, education, marital status, smoking status, income, financial problems, duration of diabetes, the body mass index; waist-hip ratio (WHR), HbA1c and lipids levels, number of anti-hyperglycemic and concomitant medications, number of co-morbid conditions, number of micro and macrovascular complications, family history of DM2, General Practitioners (GPs) and specialist advice for vaccination. Odds ratios (OR) were computed and presented with the 95% interval of confidence (CI).The nonsignificant predictors (P > 0.05) were subsequently removed on a backward stepwise basis. A P value of less than 0.05 was considered statistically significant. Statistica 10.0 (StatSoft, Poland, Krakow) was used for analysis.
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Vaccine advisors
58.6% (n=34) of patients who were vaccinated against influenza last year had been advised to get the seasonal influenza vaccine by a specialist doctor, and in 46.6% (n=27) of these patients vaccination had been advised by GPs.
86.7% (n=140) of patients who weren't vaccinated against influenza last year had never been advised no vaccination by specialist doctor and 71.4% (n=115) of these patients had never been advised by GPs. 60% (n=12) of patients who had ever got the pneumococcal vaccine in their lifetime had received the recommendation to get the pneumococcal vaccine by specialist doctor, and 60% (n=12) of them received that recommendation by GPs. 98.5% (n=197) of patients who had never got the pneumococcal vaccine had never been advised by specialist doctor to get vaccination and 99.5% (n=198) of these patients had never been never advised by GPs.
Other sources of advice for whole group of participants are shown in Figure 1 .
Reasons for the lack of immunization
The participants were also asked about the reasons why they were not vaccinated. For both influenza and pneumococcal vaccinations the commonest reasons given were lack of information about immunization and low perceived benefits of vaccination. Influenza vaccination was too expensive to 24.85% (n=40) of patients. Almost
Written consent was obtained from the participants and approval was obtained from the independent local ethics committee of Medical University of Lodz.
results

Patient demographics
The research was conducted on a group of 219 patients.
The demographic characteristics of the study group have been presented in Table 1 . Patients who were vaccinated against influenza during last year and those who were not vaccinated were comparable for most sociodemographic characteristics, except for patients' residence and income as well as duration of diabetes. Patients who were vaccinated against pneumococcus had smaller WHR and greater proportion of smokers than those who were not vaccinated.
Vaccination rates
The influenza vaccination rate in patients with diabetes was only 26.48% (n=58). 81% (n=47) of patients who were vaccinated against influenza last year, received the vaccination regularly every year. However the regular vaccination against influenza was declared by 21.5% (n=47) in whole group of participants. The influenza vaccines received ever in lifetimes only 31.1% (n=68) subjects.
Reported pneumococcal vaccine uptake over patient's lifetimes was 9.13% (n=20).
Fig. 1:
Percentage of patients in receipt of advice regarding seasonal influenza and pneumococcal vaccines from various sources vaccinated against influenza were: higher number of anti-hyperglycemic medications, increased number of co-morbidities, higher patients' income, recommendation of vaccination from GPs and specialist. Significant predictors of ever in lifetime pneumococcal vaccine uptake included increased number of co-morbidities and recommendation of vaccination received from GPs and specialist (table 3) .
discussion
Immunization is one of the most effective public health interventions which significantly reduces the burden of many infectious diseases. Adult vaccination coverage, however, remains low for most routinely recommended vaccines. The purpose of the World Health Assembly is the implementation of the programs that allow to increase the rate of immunization in all risk groups, including elderly to 75% [24] . Uptake rates of the seasonal influenza vaccine and pneumococcal vaccine among patients range vary widely in different countries. In the US in adults aged ≥65 years, influenza vaccination coverage was 66.2 % [5] and pneumococcal vaccination coverage was 59.9% in 2012 [7] . In Poland the influenza vaccination coverage in 2012/2013 for whole population was only 3.7%, and it was lower comparing to previous years (in 2011/2012-4.5%, in 2010/2011 -5.2%) [27] . In Poland the influenza vaccination coverage in 2011/2012 in adults aged ≥65 years was 14.2% [28] . Working Group of Influenza based on the best world standards had set goals for influenza vaccination coverage for all people: 5-6% in short term (2 next years), 14-15% in long period (15 years), for adults aged ≥65 years: 14-15% and 50%, 18% (n=29) of subjects had claimed that vaccination is not necessary because they are healthy. 5.02% (n=11) of patients reported an adverse experience with the seasonal influenza vaccine. Reasons for missing vaccinations are presented in Figure 2 .
Knowledge and attitudes
28.8% (n=63) of all participants claimed that they knew the difference between influenza and the common cold. 49.8% (n=109) of patients claimed that knew complications due to influenza and only 5.02% (n=11) of patients claimed that knew pneumoccocus-related diseases and complications. In addition, 4.1% (n=9) participants reported having had an influenza-like illness over twelve months and 2.3% (n=5) had pneumonia and 3.65% (n=8) had sinusitis in last 5 years, which are most common pneumoccocus-related diseases.
Only 31.5% (n=69) of diabetics are going to get the influenza vaccination next year, however this number of patients increase to 42% (n=92) if the vaccination would be for free.
Predictors of vaccine uptake
The univariate logistic regression models revealed many factors which are associated with last year influenza vaccination and ever in lifetime pneumococcal vaccination (table 2).
The multivariate logistic regression model showed that variables which increased the likelihood of having been One of this it could be low income and some financial barriers to buy a vaccine. Multivariate analyses showed that income was an important factor that influenced influenza vaccination uptake in Poland. Individuals with higher incomes were more likely to have been vaccinated as compared to those with lower incomes. In Poland usually elderly people are retired with very low monthly pension. The cost of influenza and pneumococcal vaccine is much above financial possibilities of most of elderly people in Poland [20] . This barrier could disappeared if the National Health Insurance (NHI) finance the vaccination. Hoverer, in some regions, the influenza vaccination is for free for elderly, but number of participants is limited by the government. The researchers published analysis that implementing a vaccination prorespectively [12] . Apart from one study [14] until recently there have been no significant data regarding the rates of immunization against influenza in patients with diabetes in Poland. Our study is the first which shows the influenza vaccine and pneumococcal uptake rate in elderly patients with diabetes. We had found that the influenza vaccine rate in previous year was only 26 .48% for adults who had at least two serious indications for vaccination -old age and presence of diabetes. The results was similar to data presented in 2011, were the coverage in diabetic (in all ages) patients was 24% [14] . The rate of pneumococcal vaccination in our study was extremely low. Only 9.13% of elderly patients with diabetes had ever taken this vaccine in their lifetime. Then we have tried to find reason for the low coverage rate. GP -General Practitioner, OAD -oral anti-diabetic drug ining and materials to encourage those at risk of influenza complications to be vaccinated. Poor awareness played an important part in vaccine non-uptake in our study. The participants asked about the reasons why they got not vaccinated complained about lack of information about recommended vaccination and low perceived benefits of vaccination. However other studies revealed some additional predictors of high influenza vaccine uptake like: previous vaccination of a family member, awareness of influenza and influenza vaccination, awareness drives through the media, and accessibility of the vaccine [17, 12, 26] . The Centers for Disease Control and Prevention (CDC) considers that new strategies are required to improve influenza vaccine coverage in all age groups and high--risk groups [6] . In European countries the researchers had proposed that future interventions could be directed towards: an information campaign with special attention to the high-risk groups due to disease; promotion of personal invitations; and, for Poland, solving financial barriers to vaccination [20] .
conclusions
In conclusion, the uptake of influenza and pneumococcal vaccination among elderly diabetics in Poland are low.
The main barriers to vaccination are lack of knowledge and low perceived benefits of vaccination. The strong predictors of influenza uptake were higher income, and for both vaccine uptake are GPs and specialist doctor advice. Healthcare professionals, as the main initiators of healthcare education for patients, should increasingly educate and encourage influenza and pneumococcal vaccination among diabetics. There should be also a global solution to increase the rate of vaccination like the implementation a national vaccination programme.
gramme in Poland in which influenza vaccination would be fully reimbursed by the NHI for people aged ≥ 65 years would be a very cost-effective strategy [4] .
The data have also suggested that various factors carry a positive impact on the uptake of influenza and pneumococcal vaccinations in Poland. It is believed that more complicated or older diabetes patients have more contact with their doctors and other specialist who could advice the vaccination. Therefore, these patients may have an increased chance of vaccination. Our results revealed that those who had more co-morbidities had a higher chance of being vaccinated against influenza or pneumoccocus.
We also have founded that previous GPs and specialist doctor recommendation is the positive predictor of influenza vaccine uptake and the strongest predictor of pneumococcal vaccine uptake. This is reflected by the finding that 58.6% of patients received the advice from specialist and 46.6 % from GPs, regarding the seasonal influenza vaccine. The stronger association was revealed when it comes to pneumococcal vaccine -60% of patients were advised by GPs and specialist. The explanation for that could be that group of patients who were ever vaccinated against pneumoccus had more often respiratory comorbidities like asthma and COPD. Thus the specialist recommended more strongly the pneumococcal vaccination. In addition group of patients who smoke cigarettes had more chance to be vaccinated. Perhaps they got more advice from health professionals. Other studies in different countries had also shown the association between rate of influenza and pneumococcal vaccination and GPs and hospital doctors advice [10, 22, 23] . Healthcare professionals are therefore a good source of patient information, and should be the focus of prevention efforts. This may include providing healthcare professionals with tra-
